ABSTRACT. Across scientific fields, there have been calls to improve the integration of scientific knowledge in policy making. Particularly since the publication of the Millennium Ecosystem Assessment, these calls increasingly refer to data on human well-being related to the natural environment. However, policy decisions involve selective uptake of information across communities with different preferences and decision-making processes. Additionally, researchers face the fact that there are important trade-offs in producing knowledge that is simultaneously credible, legitimate, socially relevant, and socially just. We present a study that developed human well-being indicators for Washington State's Puget Sound ecosystem recovery agency over 3 years. Stakeholders, decision makers, and social scientists were engaged in the identification, modification, and prioritization of well-being indicators that were adopted by the agency for tracking progress toward ecosystem recovery and strategic planning. After substantial literature review, interviews, workshops, and indicator ranking exercises, 15 indicators were broadly accepted and important to all audiences. Although the scientists, decision makers, and stakeholders used different criteria to identify and prioritize indicators, they all agreed that indicators associated with each of 6 broad domains (social, cultural, psychological, physical, economic, and governance) were critical to assess the holistic concept of well-being related to ecosystem restoration. Decision makers preferred indicators that mirrored stakeholder preferences, whereas social scientists preferred only a subset. The Puget Sound indicator development process provides an example for identifying, selecting, and monitoring diverse concepts of well-being related to environmental restoration in a way that promotes recognition, participation, and a fair distribution of environmental benefits across the region.
INTRODUCTION

The most persistent observation in the literature on utilization [of science] is that researchers and users belong to separate communities with very different values
and ideologies and that these differences impede utilization. (Beyer and Trice 1982:608) The well-being of human communities is inextricably linked to the health of the earth's biophysical environment (Yee et al. 2012 . Humans rely on nature for physical, economic, and cultural benefits (Daily 1997) , while ecosystems across the globe are influenced by human actions (Collins et al. 2011 ). This acknowledgement is the foundation of the term "social-ecological systems" (Ostrom 2009 ). The key to managing for healthy social-ecological systems is to effectively integrate environmental, economic, and societal needs, combining the specificity of science with the holistic nature of community decision making (Yee et al. 2012 ).
Scientific data is widely recognized as a critical component for monitoring and predicting future trends of ecosystem health and developing appropriate management strategies (Yee et al. 2012 ). However, although ecological indicators have been well established for many regions (e.g., National Research Council 2000), social indicators specific to conservation have been under debate. Within the past decade, studies have explored the dimensions of human well-being influenced by the management of the natural environment for diverse stakeholder groups (e.g., Donatuto et al. 2011 , Scott 2012 , Amberson et al. 2016 . Although there seems to be general agreement in the broad categories of well-being that are relevant, e.g., economic, social, cultural, and psychological, the measurable indicators for those categories appear to be context specific (Biedenweg 2017) . To ensure that management decisions are taking into consideration aspects of well-being that are most closely tied to the health of the ecosystem or influenced by management actions, most resource management agencies will need to complete a process for selecting human well-being indicators relevant to their specific social-ecological system issues.
The process and criteria by which indicators are selected, as with most planning processes, are subject to bias that could affect certain stakeholder groups inequitably (Norton 2015) . For example, the primary social metrics used historically have been economic indicators (Diener and Suh 1997) such as natural resource jobs and GDP. Although these metrics represent the values of many people, they do not represent those whose values and well-being are dependent on noneconomic benefits, such as aesthetic opportunities and cultural practices in natural environments . Public institutions and organizations that receive funding from public institutions, covering many natural resource and conservation groups, are accountable to all their constituents and, by definition, should be concerned with the equitable distribution of benefits throughout the policy process. Moreover, not only does this attention to social justice fulfill a moral obligation, but consideration of diverse perspectives and interests can also result in greater management success (Ban et al. 2013) .
knowledge into policy tends to be linear, maintaining a gap between the information creator and the information user (Young et al. 2014 ). This approach is flawed, however, in that it ignores the fact that knowledge is often more relevant when cocreated (Cash et al. 2006) , that the policy process incorporates a variety of information types and competing values (Rose 2015) , and that scientific information often does not match policy needs and timelines (Vogel et al. 2007 ). These flaws have resulted in recommendations to engage in interdisciplinary, two-way interaction focused on building interpersonal relationships to address scientific and policy needs (Young et al. 2014 ). In particular, researchers have suggested that scientists and decision makers conduct more "boundary work" (Rose 2015) , jointly developing research and policy, promoting transdisciplinary research, incentivizing long-term dialogue among decision makers and scientists, and embedding scientists in policy-making agencies (Jenkins et al. 2012 , Young et al. 2014 , Rose 2015 .
The lack of utilization of scientific data is a pervasive issue, to the extent that researchers in the field of management try to understand this great divide (i.e., Pelz 1978, Beyer and Trice 1982) . They have found that policy decisions involve iterative, selective uptake of information across inherently different communities with different values and processes, whereas scientific information is based on a structured, data-gathering process by a select group of individuals. The integration of these various methods and preferences implies important trade-offs to produce "knowledge that is simultaneously credible, legitimate and relevant" (Young et al. 2014:389) . We argue that this is also critical for producing knowledge that can result in socially just decisions.
The consideration of social justice in environmental issues has diverse theoretical foundations (Schlosberg 2007 , Edwards et al. 2016 . Early theories in the United States focused on distributing risks equitably across social groups that often received disproportionate impacts based on their social class or race (Schlosberg 2013 , Martin et al. 2016 ). More recently, environmental justice frameworks have become increasingly pluralistic, as represented in Amartya Sen's (1999) foundational work on capabilities. This conceptualization argues that justice goes beyond the distribution of risks and benefits to incorporate recognition and participation in a process (Edwards et al. 2016) . In so doing, it prioritizes the ability of individuals to live the life that they personally define as worthwhile.
Although rarely explicit in the justice literature, some argue that the capabilities approach to environmental justice is inherently about guaranteeing individual and community well-being (Edwards et al. 2016) . The theoretical foundations of well-being can be found in several social sciences. Within economics and development, Sen (1999) identified subjective satisfaction, material support, and the ability to fulfill an autonomous life as three critical components of well-being. The psychological literature identifies two fields of well-being: hedonic, the experiences that influence an individual's daily happiness; and eudaimonic, the broad components that allow the community to "live the good life" (Kahneman et al. 2003) . The hedonic conceptualization of well-being may be more aligned with the traditional equity-based approaches to environmental justice, whereas eudaimonic well-being may be better framed by pluralistic constructs of environmental justice (Edwards et al. 2016 ). Anthropology, geography, and sociology may consider well-being in a more relational sense (White 2010) , where wellbeing is a process rather than a state. In this case, measurement of well-being would be more qualitative and grounded in political processes rather than quantitatively grounded in science.
Because of the fundamental link between well-being and social justice, selecting human well-being indicators to inform conservation strategies provides many opportunities to promote justice. For example, scientists tend to rate potential indicators based on various dimensions of their scientific rigor (Samhouri et al. 2009 ), decision makers may be more concerned with whether the potential indicators are understandable to the broad public, and members of the public may be motivated by the factors that will enable their individual daily happiness. One way to make these preferences transparent is by using criteria to guide decision making (Samhouri et al. 2009 ). Criteria are explicit qualities that represent the values of those making a choice, such as whether the indicator is theoretically sound or easily understood.
We compare the preferences for human well-being indicators by local stakeholders, social scientists, and regional decision makers. We will answer the following questions using a case study based in the Puget Sound of Washington State: How can the integration of stakeholder, scientific, and policy preferences help us integrate local, scientific, and political priorities when selecting indicators of well-being that will be used for natural resource monitoring and target setting? What does the selection of well-being indicators have to do with social justice?
Context
The Puget Sound is home to more than 4 million people living in 12 counties and 19 tribes, spread across 4 marine basins (Puget Sound Institute 2015) . This complex social-ecological system has a state governing body, the Puget Sound Partnership (the Partnership), that is charged with coordinating the recovery of Puget Sound from mountain tops to white caps with 6 main goals (Puget Sound Partnership 2014):
1. Healthy people are supported by a healthy Puget Sound.
2. Our quality of life is sustained by a healthy Puget Sound.
3.
Species and the web of life thrive.
4.
Habitat is protected and restored.
5.
Rivers and streams flow at levels that support people, fish, and wildlife.
6. Marine and fresh waters are clean.
The Partnership has three governing and advisory bodies: the Science Panel (SP), an interdisciplinary group of 13 regional experts that act as scientific advisers; the Ecosystem Coordination Board (ECB), a group of 27 diverse stakeholder representatives from federal, state, local, and tribal governments, natural resource industries, business and development, and environmental nongovernmental organizations (NGOs) that act as stakeholder advisers; and the Leadership Council (LC), which is a governorappointed council of 7 citizens tasked with making executive decisions. Partnership coordination involves cities, counties, tribes, private companies, state and federal agencies, and academic and nonprofit organizations. Henceforth, the term "decision makers" will apply to both the ECB and the LC. https://www.ecologyandsociety.org/vol22/iss3/art11/ In 2010, the Partnership adopted 21 "vital signs," or scienceinformed measures made up of 1 or more indicators and associated recovery targets, to monitor the status of recovery and facilitate strategy development. These initial indicators were largely focused on the ecological system, goals 3 through 6 in the statute, with the charge of developing appropriate human health and well-being indicators over time . For example, water quality indicators included metrics of toxics in fish, marine sediment quality, freshwater quality, and marine water quality; the water quantity indicator is summer stream flows; habitat indicators include estuaries, floodplains, land development and land cover change, eelgrass (Zostera marina) beds, and shoreline armoring; and species and food web indicators include birds, Pacific herring (Clupea pallasii), orcas (Orcinus orca), and Chinook salmon (Oncorhynchus tshawytscha). We describe the process and lessons learned from developing human health and well-being indicators that were theoretically robust, practically relevant, and socially just. We 3 authors formed the core team that designed and implemented the project over 3 years.
A conceptual model
The Partnership's task of leading and coordinating the recovery of Puget Sound requires a strong foundation of science-based theoretical application and a nuanced understanding of the Puget Sound social-ecological system, integrating across biophysical and social components to achieve ecosystem outcomes related to the six goals (Harguth et al. 2015) . As with most natural resource management agencies, development of an ecological framework, including metrics for ecological health across different scales, organisms, and ecosystems, received early attention. The social framework followed a few years later, yet specific metrics had not been developed as of 2015. Additionally, the connections between these two frameworks, the social-ecological system, were nebulous. Thus, prior to developing social indicators to highlight priority science and management actions, the project team consulted biophysical and social scientists, as well as agency staff and decision makers, to develop a social-ecological system conceptual model specific to the Puget Sound ( Fig. 1) . The integrated model distinguished the two types of goals for Puget Sound recovery, those related to human well-being and those related to biophysical condition, and articulated how other components of the ecosystem could affect achievement of those goals. The primary intention of the model was to demonstrate the recursive nature of human well-being. Rather than frame it as merely an outcome of the biological condition, as is represented in the Millennium Ecosystem Assessment (2005), we positioned it as both a determinant of human behaviors that positively and negatively affect the biological environment as well as dependent on the benefits and limits associated with ecosystem services and natural resource management strategies. We believed that this was a true representation of the feedback loops within a socialecological system, and thus a critical step to ensure we were monitoring the key components of the system. Unintentionally, in presenting well-being as a capability that shapes behaviors, the model also acknowledges that without well-being we cannot have a socially just social-ecological system.
To qualitatively analyze the ability of the Partnership to monitor the full social-ecological system with its existing 21 vital signs, the research team added colored wedges representing each vital sign to the location on the conceptual model that they would monitor (Fig. 2 ). The vital signs were placed on a shape if they were a direct measure of that construct and on an arrow if they were more a proxy that was predictive of the construct. In doing this exercise, we highlighted what we already suspected: human wellbeing condition was poorly addressed by the original vital signs that were adopted based on the best available ecological science and the political interests of the time. A number of the vital signs indirectly measure human well-being, but there were no direct measures of human well-being; quality of life was proposed but never developed. 
METHODS
Indicator development and rating
The process for developing and adopting indicators occurred in three stages. First, the research team worked with residents from three local watersheds to identify locally relevant human wellbeing indicators and test the hypothesis that there was too much variability to find common human well-being indicators across different settings (Biedenweg 2017) . The local areas differed in social-ecological context; one had an urban center, another was an agricultural breadbasket, and the third was relatively pristine with second-home owners and generations-old resource-based communities. In each region, indicators were developed using interviews, literature review, and stakeholder workshops. Our approach to defining these indicators was focused on the psychological construct of hedonic well-being. Specifically, we asked people to consider how their natural environment contributed to their well-being, which primed participants to think about their individual states of happiness. Using a snowball sampling approach that asked interviewees to recommend someone who had very different preferences from them, we sought to balance the representation of different social groups in the conceptualizing of indicators.
Stakeholders were invited to participate in workshops based on their specialized knowledge about each of the human well-being domains that prevailed from the interviews; for example, employees from environmental and community public health departments, as well as recreation-based NGOs, provided feedback on the physical and psychological health domains; members of chambers of commerce, agriculture extension, conservation districts, and natural resource-based industries rated indicators in the economic domain; and leaders from churches and community-based organizations contributed to the social and cultural domains. Tribal members were invited to participate in all groups. Although we acknowledged that each of these individuals also held knowledge beyond their assigned domains, because of cognitive limitations we justified that each participant would only be able to focus on one group in the available time. Moreover, participants were invited to participate in whichever group they preferred, although most chose to work in a group for which they believed they held the most knowledge of data-driven evidence or broad experience. Participating stakeholders were asked to rate proposed indicators based on their relevance and importance (Table 1) . We defined relevant as "meaningful to stakeholders and representative of management priorities" and important as "providing unique added value to the existing list of indicators, rather than being redundant." The resulting indicators from the three regions were then compared for similarity. Twenty-three indicators were highly rated by stakeholders according to these criteria in at least two regions (Table 2) .
Although the primary goal of the workshops was to ensure diverse representation of indicators, it was at this point that we identified the impracticality of developing a legitimate interaction for all stakeholders. For example, several rural Tea Party members refused to participate because they felt threatened by the structure of the meeting. Specifically, they disliked having four facilitators and a process that asked them to recommend metrics that the government would measure. Their preference was to eliminate government activity altogether; therefore, the entire focus of the study did not fit within their priorities. Even so, we tried to represent their and others' concerns by suggesting environmental governance indicators around trust and representation.
The second stage of our process moved from indicator development to adoption. The research team asked the Partnership decision makers (ECB and LC) to rate the 23 indicators provided by stakeholders. To facilitate this process, relevant criteria were selected from a larger list of criteria used in the adoption of marine ecological indicators in the Puget Sound and across the United States (Kurtz et al. 2001 , Kershner et al. 2011 ; Table 1 ). These criteria were approved by the Partnership SP prior to eliciting responses. The proposed indicators were sent to all members of the Partnership LC (7) and ECB (27) via an online survey in which they were asked to rate each indicator on a scale of 1 to 4 for its ability to meet the 5 criteria. Sixteen members completed the ratings. For the purpose of this analysis, indicators that received a mean response of 2.5 or higher were considered high candidates.
Additionally, as part of Partnership policy, external social scientists were requested to review the indicators and the overall process to ensure the use of the best available science. As such, we maintained a parallel scientific assessment of the locally Table 2 . Prioritization of human well-being indicators across 3 stakeholder regions, social science (SS) reviewers, and decision makers. Indicators were marked for the regions when at least 2 workshop groups prioritized the indicator in the top 10 indicators. For the SS review, at least 2 out of 3 reviewers provided a "good" rating. For the decision makers, the indicator received a mean score of at least 2.5, the equivalent to a score of high or very high. Aside from economic indicators, preference was given to indicators for which the desired directional trend is not disputed. ES Environmental sensitivity (very low, low, medium, high, very high) ( ) = higher uncertainty A higher preference was given to indicators with greater sensitivity to environmental status, regardless of uncertainty. MS Management sensitivity (very low, low, medium, high, very high) ( ) = higher uncertainty A higher preference was given to indicators with greater sensitivity to management process and actions, regardless of uncertainty. SSR Social science review score Y = 2 or more "good" ratings N = fewer than 2 "good" ratings
Preference was given to indicators rated "good" by 2 or more reviewers (Y).
STR1
Stakeholder review: count of reviewers scoring the indicator high or very high (n = 13)
Preference was given to indicators with 50% (7 out of 13) or more high or very high ratings.
STR2
Stakeholder review: average rating by reviewers (n = 13) High = 4.0
Preference was given to higher rated indicators.
DOM2 Secondary human well-being domains addressed by indicators
The portfolio aims to cover all domains with either primary or secondary human well-being indicators.
Additional evaluation variables not included in summary The portfolio aims to balance objective and subjective indicators.
Criteria considered in previous science reviews of candidate indicators Spatial and demographic coverage of indicator Because multiple scientific reviews of the indicators had already been completed at multiple points in the process, the project team did not include criteria related to the spatial and demographic coverage of the indicator or data continuity. Demographic variability will be addressed with sampling design for the relevant indicators. Data for continuous time series derived indicators. For the social scientists, we selected 11 criteria from the same original list (Kershner et al. 2011 ) that were associated with the theoretical and methodological robustness of the indicator. Again, these criteria were approved by the Partnership SP for their scientific rigor prior to eliciting responses. Three social scientists with expertise in human well-being and indicators were provided the 23 indicators in an Excel spreadsheet sent via e-mail. Respondents were asked to rate each indicator by the 11 criteria using a simple yes/no/unclear scale and then provide a final overall rating of good, provisional, or unsuitable for the indicator. Indicators that were rated "good" by at least 2 of the reviewers were considered high candidates from the social scientists.
The feedback from local stakeholders, regional decision makers, and external social scientists was critical to address the diverse concerns in the region about scientific rigor, representativeness of stakeholder values, and political feasibility. We continued this interdisciplinary prioritization into stage 3: final rankings of indicators. A task force of 2 of the authors and external social scientist and 2 other Partnership employees specializing in community outreach and coordination met to select the final indicators for adoption based on the social science and decisionmaker reviews. This team was selected because of its understanding of the science behind human well-being, the process of indicator selection, and the management context of the Partnership at regional and local scales. In an attempt to standardize the task force's decision, an additional set of criteria was developed at the recommendation of the Partnership SP after seeing the decision maker and scientific reviews and contemplating how to best defend the final selection of metrics for human well-being (Table 3) . These criteria included the social science and decision-maker reviews but also considered the sensitivity of the indicator to environmental and management changes, identified through expert elicitation, the desired directional trend of the indicators, the ability of the indicators to cover all previously identified domains of human well-being, i.e., economic, cultural, psychological, social, physical, and governance, and the lack of redundancy across indicators so that the final vital signs would represent all prioritized components of ecology and human health related to the Puget Sound without double counting any constructs.
RESULTS
Human well-being indicator preferences vary by user group
Ten of the 23 candidate indicators were rated "good" by at least 2 of the social science reviewers (Table 2) . Eight additional indicators received a combination of 1 "good" and 2 "provisional" ratings. It is worth noting that none of the indicators were rated "good" by all 3 reviewers and none of the indicators were rated "unsuitable" by more than 1 reviewer. Thus, there was no overwhelming consensus on an ideal set of well-being metrics by the social science reviewers.
Furthermore, only 1 social science reviewer completed the assessment of the 11 criteria for each indicator in addition to the overall rating. A second reviewer fully assessed the conceptual validity criteria of the indicators, i.e., theoretically sound, predictable and sensitive, and pertinent to human well-being, but not the other criteria. The third reviewer only provided an overall rating for each indicator. About an eighth of the responses to the criteria that were rated were "unclear," presumably because there is limited history of collecting such data over time, and scientists are therefore unsure of the ability to detect variation, consistently measure the construct, or ensure that the indicator responds predictably to management practices. This is supported by the fact that the social, cultural, and psychological indicators were the ones most likely to receive an unclear rating for the criteria; these categories of indicators have been tested and monitored rarely, if at all, compared to indicators for physical health, governance, and economic vitality. That said, although the individual criteria were rated as "unclear," the overall indicator rating was frequently "good" or "provisional" based on the acknowledgement that the indicator was conceptually important and worth refining with more data.
Results from the decision makers were substantially different. Eighteen of the 23 indicators had an average rating of high from this group ( Table 2) . Out of the 5 criteria used to assess each indicator, progress assessment was most frequently rated less than 2.5 on a 4-point scale for all indicators except sense of stewardship, air quality days, drinking water quality, safe and healthy foods, and natural resource-based economic activity and unemployment (Fig. 3) . All except for unemployment received more than a 2.5 mean rating for importance to human well-being, and only 3 indicators received scores lower than 2.5 for the relevance to management concerns, communication power, and relevance to Puget Sound criteria: trust in communities, safety in the environment, and subjective well-being. The lower ratings for these 3 criteria influenced the overall low scores for those 4 indicators. Otherwise, the decision makers generally confirmed the importance of the indicators recommended by local stakeholders, although there appeared to be some trepidation at https://www.ecologyandsociety.org/vol22/iss3/art11/ the ability of those indicators to assess progress toward management goals and the ability of Partnership strategies to actually affect 4 of the proposed indicators.
Summarizing the trends from all three groups, all well-being domains had representative indicators that were ranked highly, with more indicators selected and highly ranked from the physical domain (Table 2 ). This is likely because the indicators for the physical domain, such as drinking water quality and air quality, are more commonly used, understood, and broadly respected as objective metrics. Although we explained to the participants that both subjective and objective metrics are critical in identifying human well-being, qualitative comments throughout the process demonstrated a discomfort with subjective metrics by several stakeholders and decision makers because they were perceived as unscientific. Additionally, because of a lack of data-based evidence, social science reviewers were unsure if all the subjective indicators would vary because of ecological or management changes.
It is also interesting to note that although social science reviewers were more selective in their high ratings (10 out of 23 as compared to 19 out of 23 for decision makers), the only 4 that were not highly rated by decision makers were highly rated by social scientists: sense of safety, subjective well-being, community cohesion, and unemployment in natural resource-based industries. This is where the authors believe that a difference in training and understanding of social indicators and their predictability of well-being was most apparent. Within the social sciences, there is evidence that subjective well-being, feeling safe, and community cohesion are not only predictors of well-being, but sometimes the very definition of it. Decision makers, however, are less likely to see these indicators as being policy relevant. Some of this is potentially because of lack of understanding of the indicator; for instance, community cohesion is a fairly scientific term that is meant to represent a social construct that is not prevalent in our daily vocabulary. Similarly, some decision makers expressed that unemployment was not an important metric because it appeared to be the inverse of employment. Psychological research shows us, however, that losing an existing position is much more impactful on one's well-being than never having the experience to begin with.
The final adopted indicators are shown in Table 2 , and Figure 4 demonstrates where these fit within the integrated ecosystem conceptual model. Figure 4 differs from the original Figure 2 in the increase in metrics that directly measure human well-being as it relates to the Puget Sound natural environment. The well-being indicator selection process moved the monitoring program from focusing on 7 metrics of human health and well-being (Fig. 2) to 11 (Fig. 4) . More importantly, the original 7 metrics included only 1 direct measure of well-being that was undeveloped, and the rest proxies of how ecosystems could contribute to well-being or how human behaviors were affecting the ecosystem (Fig. 2) . The newly adopted metrics placed substantially greater emphasis on a diversity of direct measures of well-being related to the natural environment (Fig. 4) .
DISCUSSION
The social justice of well-being indicators
In selecting the indicators, the team developed a strategy that included diverse stakeholders and allowed them to use criteria specific to their interests. Although not the theoretical foundation for the work, nor explicitly stated as the goal of the process, the project essentially followed three aspects of pluralistic social justice: the recognition of diverse stakeholders, the participation of diverse stakeholders, and the commitment to protecting those who are least responsible and most likely to be affected by a decision (Edwards et al. 2016 ). In the dialogue around social justice, experts often talk about the approaches to decision making as "bottom-up," i.e., local stakeholder driven, versus "top-down," i.e., driven by those with more power, with the assumption that bottom-up approaches are more socially just because they respect the perspectives of those who will benefit from or experience harm because of a decision (Schlosberg 2007) . In the development of human well-being indicators for Puget Sound, we equally weighed both bottom-up, i.e., local stakeholders, and top-down, i.e., scientists and decision makers, preferences. Our data demonstrate that had we not done so, we would have had a different set of indicators. If we had solely allowed decision makers to choose indicators, for example, we would not have had metrics of subjective well-being or unemployment in natural resource industries, metrics that were considered important by local stakeholders and scientists. If we had relied entirely on social science perspectives, we would have had very few physical and psychological metrics that currently speak to local stakeholders and regional decision makers. The fact that decision makers largely mirrored stakeholders in their assessment, however, is confounded by the fact that they were responding to stakeholder preferences rather than providing feedback on an identical set of indicators in a parallel process. An analysis of the original and final conceptual models allows us to explore potential bias in stakeholder-driven versus decision maker-driven indicators. Although the Partnership is tasked with recovery of the Puget Sound for both human and ecological benefits, the early vital signs represented a distinct bias toward indicators of ecological health over human well-being (Fig. 2) . In addition to the gaps this leaves in monitoring the social-ecological system, it had the potential to exacerbate social justice issues. The Ecology and Society 22(3): 11 https://www.ecologyandsociety.org/vol22/iss3/art11/ vital signs are used to identify restoration strategies; by developing strategies solely targeted toward ecological vital signs, such as Chinook salmon populations, there is a risk of disproportionately harming human communities because of their diverse interactions with the salmon. For example, if decision makers decided that the best strategy to increase Chinook salmon populations was to place a moratorium on Chinook fishing, Native American populations would suffer substantially more because of their social, cultural, economic, and psychological ties to the fish than populations that either have no well-being connected to the fish or are only connected to Chinook through recreational or economic benefits.
One of the first steps to enhancing social justice is to make sure all relevant stakeholders have an opportunity to participate in framing decisions. The project placed substantial effort in inviting individuals representing a wide range of values, including Native Americans, conservationists, agricultural interests, economic developers, and members of the political Tea Party movement, among others. Taking each of these local perspectives into consideration was not simply to ensure the fair distribution of benefits and consequences, but also to recognize and include the individuals in the moral and political community (Schlosberg 2007 , Martin et al. 2016 . A second way that social justice can be affected is through the final selection of indicators. The consideration of scientific, local, and regional preferences was an attempt at a more just process. This focus, for example, resulted in a brief negotiation to name one of the vital signs "sense of place" because it had the power to communicate to the general public, even though not all indicators of this vital sign match the academic definition of "sense of place." Finally, social justice can be influenced in how the data for indicators are collected and reported. Although the project has not completed this stage, we have outlined socially just mechanisms for doing this, including using multimodal survey tools, such as online public surveys with mail and electronic recruitment to ensure representation across age groups and in-person surveys with tribal communities, and reporting all data disaggregated by different stakeholder groups rather than overall regional means. For example, in the Puget Sound, rural residents and Native Americans are a small portion of the population with particularly tight connections to the natural environment that are substantially affected by recovery strategies. If we were to report only the average trends for wellbeing indicators across the entire population, we might inadvertently hide the fact that these groups are being negatively affected, although the rest of the human population is thriving.
Although we placed explicit effort in including all stakeholders, we still did not meet the needs of all interests. Meetings with members of the Tea Party, for example, demonstrated that although we came to understand their preferences associated with the natural environment, as soon as those preferences were translated into indicators for monitoring we digressed from their most important positions: self-reliance and no government. Similarly, there were many individuals who were not comfortable with or empowered by the opportunity to engage in workshops or interviews. We limited our project to these tools for the purposes of replication and timeliness but recognize that as a result our interests were misaligned. Finally, although we invited Native American citizens to participate in the workshops, we only had three individuals accept. Although this is demographically proportionate to the Puget Sound population, we felt it was disproportionate in terms of actual reliance on the Puget Sound to contribute to well-being. As such, we communicated with a scientist on a separate but similar project who had identified metrics of indigenous definitions of health, the majority of which were directly tied to the natural environment. The findings of the indigenous project were taken into consideration in the wording of indicators provided to the social scientists and decision makers. In sum, although it is unlikely to meet the needs of all stakeholders, there were several opportunities to explicitly attempt to do so.
Competing values in policy-driven research
The process of doing policy-driven research, not just policyrelevant research, required reconciling the competing preferences of scientists, decision makers, and the community throughout the project. For example, the research team had to juggle the needs of social science to maintain anonymity of respondents for their protection and the validity of data, whereas decision makers valued a public participation process based on transparency and trust. This played out when, for example, decision makers wanted to know the names of community members who participated in the process, ostensibly to validate the results through their personal assessment of the respondents. This was managed by reporting the organizations from which we had invited participants, but not the names of individuals. In a similar vein, there was a real need to meet regularly with the three governing bodies of the Partnership to make sure that everyone stayed informed and had the opportunity to provide feedback. This required a substantial amount of time that is not valued within the academic sector, but without it, the entire feasibility of the adoption process and ultimate use of adopted indicators to inform management decisions would have been threatened. For example, one key regional stakeholder was unfortunately not included throughout the process because of information error on the part of the research team. Once the final indicators were recommended for adoption after three years of work, this stakeholder saw the results and quickly picked up the phone to protest the process and its results. We were fortunately able to mediate the situation through dialogue.
Finally, several studies have noted that the different priorities of social science and policy result in different timelines and emphases in process (Vogel et al. 2007 , Young et al. 2014 . Social science processes are often slow and focused, ensuring the most rigorous study design and cautious interpretation of results, whereas the policy process is often responsive to immediate public needs, limiting the amount of time for exact specificity. This was a rare project where an academic scientist and agency staff worked together throughout the research and development process. While the scientist was carefully planning and executing data collection, the policy partners regularly led conversations focused on the long-term public funding of data collection based on the project's results. Because the project was defined by the actual political context and the topic was salient to the environmental social sciences, our results were clearly relevant to all partners.
CONCLUSION
We addressed two questions: (1) How can we integrate local, scientific, and political priorities when selecting indicators of wellbeing? (2) What does the selection of well-being indicators have https://www.ecologyandsociety.org/vol22/iss3/art11/ to do with social justice? The Methods and Results provide an example for the first question based on Puget Sound restoration. For the second question, although not the explicit guiding goal, the authors felt that the Puget Sound well-being indicator selection process demonstrated a pluralistic approach to promoting environmental justice. The inclusion of scientists, decision makers, and the public in the identification and selection of indicators enabled a participatory approach in line with the capabilities framework. Specifically, diverse groups were recognized and asked to participate. Additionally, the commitment to different types of metrics, including quantitative and qualitative measures of subjective satisfaction; access to material needs such as local foods and economic benefits; and the ability to engage meaningfully in environmental governance provide the foundation to continually measure well-being in a way that is consistent with Sen's pluralistic definition of well-being. Finally, when monitoring and interpreting metrics of well-being, the Partnership staff plan to disaggregate the data for vulnerable groups, ensuring an equity-based approach to well-being reporting. Perhaps inadvertently, the Partnership well-being indicator development process provides an example for integrating well-being in environmental restoration in a socially just way. That said, although it is the Partnership's goal to protect individual rights when making management priorities, it is still unclear how compromises will be made when data demonstrate clear conflict between the preferences of different groups. The future endeavor of this team is to maintain transparency and pluralism throughout the restoration process.
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